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Abstract 
Background: Root fracture is a clinical situation that often there are difficulties in its 
detection. Accordingly, vertical root fracture diagnosis was studied using CBCT system 
based on Voxel Size changes. 
Materials and Methods: This in-vitro study was performed using 80 single-rooted 
teeth, in forty of which vertical root fractures were created by instron machine. CBCT 
imaging was performed in 0.2 and 0.4 mm voxel sizes. The images were evaluated by 
two observers. Sensitivity, specificity, accuracy, positive and negative predictive values 
and agreements of observers  were calculated for each voxel size. 
Results: In 0.2 and 0.4 mm voxel sizes, the mean accuracy 0.955, 0.925, the average 
sensitivity 0.92, 0.875, and the average specificity 0.985 and 0.97 were obtained, 
respectively. There were no significant differences in the sensitivity, accuracy and 
specificity of two voxel sizes (p.value> 0.05). Average PPV and NPV in 0.2 and 0.4 
mm voxel sizes were o.985, 0.97, 0.93 and 0.89, respectively. There were no significant 
differences in positive and negative predictive values in 0.2 and 0.4 mm voxel sizes 
(p.value> 0.05). Kappa values for observers' agreements were obtained 0.975 and 0.899 
in 0.2 and 0.4 mm voxel sizes, respectively. 
Conclusion: Due to high sensitivity, accuracy, specificity, positive and negative 
predictive values ,and observers' agreements, 0.4 mm voxel size can be as convenient 
and reliable protocol for the study of vertical root fracture as 0.2 mm voxel size. 
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